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DETAILED ACTION 

Priority 

1 . Receipt is acknowledged of papers submitted under 35 U.S.C. 1 19(a)-(d), which papers have been 
placed of record in the file. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness rejections 

set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 1, 2, 3, 10, 14, and 16 are rejected under 35 U.S.C. 103(a) as being unpatentable over Fines 
et al. US 5,974,094 A (Fines). 

Re claim 1,10, 14, 16, Fines disclosed 

an m-PFSK transmission spectrum (Fig. 9) comprising a range of m discrete frequency slots or tones 
(D 0 (25)to Dm.! (35) ) separated from one another by a spacing frequency f s and all lying within a 
frequency range or bandwidth B. A high pilot signal P H (36) has a frequency or tone spaced by a 
frequency f p above the highest frequency (D m .-,) of the bandwidth B. A low pilot signal P L (37) has a 
frequency or tone spaced by a frequency f p below the lowest frequency (D 0 ) of the bandwidth B. Data 
is transmitted from a source by modulating a carrier (not shown) with a data signal D m at one of the 
tones m (25) to (35) within the bandwidth B and with both of the pilot signals (36, 37), see coL/lines: 
3/66-67, 4/1-15. Fines does not disclose coherent averaging of the dither tones, per se. However, it 
would have been obvious to one of ordinary skill in the art at the time of invention that while the 
phases are not coherent, the are semi-coherent, which is acceptable because the average phase of 
each signal sample will be corrected by the average phase of the respective average phase of the 
pilot sample. That is to say the detection is semi-coherent because each signal sample is corrected 
by a different amount depending on the phase of the respective pilot sample, see coL/lines: 7/1-10. 
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Re claims 2 and 3, Fines disclosed 

that the samples are processed by a Discrete Fourier Transform (DFT) processor (53 of Fig. 10) 
which converts the N complex samples from the time domain into a set of N complex samples in the 
frequency domain, by way of Fast Fourier Transforms (FFTs), see coL/lines: 5/50-55. 

4. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Fines et al. US 5,974,094 A 
(Fines) in view of Fuse et al. US 6078412 A (Fuse). 

Re claim 4, Fines disclosed the aforementioned invention but does not disclose the use of transforms 
such as Discrete Cosine Transform (DCT). 

Fuse disclosed the use of DCT in time/frequency conversion, see coL/lines: 11/25-30. It would have 
been obvious to one of ordinary skill in the art at the time of invention to use DCT in the Fines 
invention since it is widely used in compression methods and it is known to be close to optimal in 
terms of its energy compaction capabilities and can be computed via a fast algorithm. 

5. Claims 1 1 and 15 are rejected under 35 U.S.C. 103(a) as being unpatentable over Fines et al. US 
5,974,094 A (Fines) in view of Hill, G.R., et al, "A Transport Network Layer Based on Optical Network 
Elements", Journal of Lightwave Technology, IEEE, New York, USA, Vol. II, No. 5/6, 1 May 1993, pp. 
667-676 (Hill). 

Re claim 11 and 15, 

Fines disclosed the aforementioned invention but does not disclose an optical WDM network where 
each wavelength is subject to modulation with a dither tone. Hill disclosed a WDM system, 
incorporation pilot (dither) tones, p.674 right column. It would have been obvious to one of ordinary 
skill in the art at the time of invention to use pilot tones to identify signals in a WDM system since the 
dither (pilot) tones can be easily multiplexed in each wavelength and recovered distinctly at the 
receiver. 
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6. Claims 5, 6, 12,17 - 23, and 25 - 28, are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Fines et al. US 5,974,094 A (Fines) in view of Honda US 5216417 A (Honda). 

Re claims 5, 6, 12 and 17, 22, 23, 25 - 27 

Fines disclosed the aforementioned invention but does not disclose selectively alternating between 
two dither tones. Honda disclosed selectively alternative between dither tones, see coL/lines: 4/14-20. 
It would have been obvious to one of ordinary skill in the art at the time of invention to use pilot tones 
to alternate between dither tones to create a unique pattern not available with two dither tones alone. 

Re claims 18 and 20, as previously mentioned 

Fines disclosed that the phases are not coherent, they are semi-coherent, which is acceptable 
because the average phase of each signal sample will be corrected by the average phase of the 
respective average phase of the pilot sample. That is to say the detection is semi-coherent because 
each signal sample is corrected by a different amount depending on the phase of the respective pilot 
sample, see coL/lines: 7/1-10. 

Re claims 19, 21 and 28, Fines disclosed 

that the samples are processed by a Discrete Fourier Transform (DFT) processor (53 of Fig. 10) 
which converts the N complex samples from the time domain into a set of N complex samples in the 
frequency domain, by way of Fast Fourier Transforms (FFTs), see coL/lines: 5/50-55. 

7. Claims 9, 13, and 29 are rejected under 35 U.S.C. 103(a) as being unpatentable over Fines et al. US 
5,974,094 A (Fines) and Honda US 5216417 A (Honda) as applied to claims 6, 12 and 28 above, and 
in further view of Hill, G.R., et al, "A Transport Network Layer Based on Optical Network Elements", 
Journal of Lightwave Technology, IEEE, New York, USA, Vol. II, No. 5/6, 1 May 1993, pp. 667-676 
(Hill). 

Re claim 9, 13 and 29, the modified invention of Fines and Honda as taught does not disclose an 
optical WDM network where each wavelength is subject to modulation with a dither tone. Hill 
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disclosed a WDM system, incorporation pilot (dither) tones, p.674 right column. It would have been 
obvious to one of ordinary skill in the art at the time of invention to use pilot tones to identify signals in 
a WDM system since the dither (pilot) tones can be easily multiplexed in each wavelength and 
recovered distinctly at the receiver. 

8. Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Fines et al. US 5,974,094 A 
(Fines) in view of Crookshanks US 4747095 A (Crookshanks). 

Re claim 7, Fines disclosed the aforementioned invention but does not disclose a synchronization 
method for the dither tones. Crookshanks discloses such a method, see e.g., coL/lines: 12/48-60. It 
would have been obvious to one of ordinary skill in the art at the time of invention to synchronize 
Fines in the method of Crookshanks since the use of a single pair of synchronization signals results 
in the dedication of a smaller fraction of the SAW demodulator bandwidth for use in generating 
synchronization signals, thereby providing more bandwidth which can be used for communication 
purposes. 

9. Claims 8, 24 and 30, are rejected under 35 U.S.C. 103(a) as being unpatentable over Fines et al. US 
5,974,094 A (Fines) and Honda US 5216417 A (Honda) as applied to claims 5, 23 and 28 above, and 
in further view of Crookshanks US 4747095 A (Crookshanks). 

Re claims 8, 24 and 30, the modified invention of Fines and Honda disclosed the aforementioned 
invention but does not disclose a synchronization method for the dither tones. Crookshanks discloses 
such a method, see e.g., colJlines: 12/48-60. It would have been obvious to one of ordinary skill in 
the art at the time of invention to synchronize modified invention in the method of Crookshanks since 
the use of a single pair of synchronization signals results in the dedication of a smaller fraction of the 
SAW demodulator bandwidth for use in generating synchronization signals, thereby providing more 
bandwidth which can be used for communication purposes. 



Conclusion 
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10. Any inquiry concerning this communication or earlier communications from the examiner should be 
directed to David C. Payne whose telephone number is (571) 272-3024. The examiner can normally 
be reached on M-F, 7a-4p. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
Kenneth Vanderpuye can be reached on (571) 272-3078. The fax phone number for the organization 
where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent Application 
Information Retrieval (PAIR) system. Status information for published applications may be obtained from 
either Private PAIR or Public PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic Business Center (EBC) 
at 866-217-9197 (toll-free). 
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David C. Payne 
Patent Examiner 
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